A debate exists as to the role of the presupplementary motor area (preSMA) in cognitive control. Recent findings suggest that preSMA plays a central role in conflict resolution and encodes response alternatives as opposed to simply the presence of conflict. Evidence of neuronal heterogeneity within preSMA of nonhuman primates suggests that univariate analysis of functional MRI data may not provide adequate resolution to fully characterize cognitive control-related responses. Here, multi-voxel pattern analysis (MVPA) is employed to examine the distributed patterns of activity in preSMA associated with both successful go responses and no-go inhibitions. In a go/no-go task, univariate analysis showed undifferentiated activation of preSMA in response to both go and no-go stimuli. However, when an anatomically-defined preSMA ROI was subjected to MVPA, a significant difference in the activation pattern encoded by go as compared to no-go stimuli was observed. These differences in preSMA activation are consistent with the ongoing maintenance and manipulation of stimulus-action representations.
a b s t r a c t
A debate exists as to the role of the presupplementary motor area (preSMA) in cognitive control. Recent findings suggest that preSMA plays a central role in conflict resolution and encodes response alternatives as opposed to simply the presence of conflict. Evidence of neuronal heterogeneity within preSMA of nonhuman primates suggests that univariate analysis of functional MRI data may not provide adequate resolution to fully characterize cognitive control-related responses. Here, multi-voxel pattern analysis (MVPA) is employed to examine the distributed patterns of activity in preSMA associated with both successful go responses and no-go inhibitions. In a go/no-go task, univariate analysis showed undifferentiated activation of preSMA in response to both go and no-go stimuli. However, when an anatomically-defined preSMA ROI was subjected to MVPA, a significant difference in the activation pattern encoded by go as compared to no-go stimuli was observed. These differences in preSMA activation are consistent with the ongoing maintenance and manipulation of stimulus-action representations.
& 2014 Elsevier Ltd. All rights reserved.
Introduction
Response inhibition is an effortful process involving the suppression of a habitual response and the selection of an alternative, controlled action. Across a wide range of studies, the medial frontal cortex (MFC) has been implicated in this type of cognitive control (Ridderinkhof, Nieuwenhuis, & Braver, 2007; Ridderinkhof, Ullsperger, Crone, & Nieuwenhuis, 2004) . The network involved in response inhibition has been previously characterized (Aron, 2007; Chambers et al., 2006; Nachev, Kennard, & Husain, 2008; Swann et al., 2012) , and consists of right inferior frontal gyrus (rIFG), presupplementary motor area (preSMA) and subthalamic nucleus (STN). However, there are ongoing questions as to the distinct role each of these regions play in response inhibition (Duann, Ide, Luo, & Li, 2009) .
The functional responsibility of preSMA within this network remains unclear (Greenhouse, Swann, & Aron, 2012; Stuphorn & Emeric, 2012) . One difficulty in ascribing a specific response inhibition-related function to preSMA is the tendency for the literature to treat the MFC as a unified processing locus, an assumption which has been challenged by diffusion tensor imaging results demonstrating dissociable clusters within the broader MFC (Beckmann, Johansen-Berg, & Rushworth, 2009 ). In addition, preSMA has been shown to be more closely associated with prefrontal areas (Picard & Strick, 2001 ) and can be parcellated into anterior and posterior regions, with different functionality ascribed to each (Kim et al., 2010; Zhang, Ide, & Li, 2012) .
At a cognitive level, many alternative functions have been ascribed to preSMA as a part of the wider MFC (Ridderinkhof et al., 2007) . Both conflict monitoring (Botvinick, Braver, Barch, Carter, & Cohen, 2001 ) and task set maintenance (Petersen & Posner, 2012) functions have been proposed. Additionally, preSMA has been implicated in the process of deciding among potential action alternatives for task performance (Ridderinkhof, Forstmann, Wylie, Burle, & van den Wildenberg, 2011; Ridderinkhof et al., 2004) . Support for a conflict monitoring function is seen in studies showing increased preSMA activation with no-go stimulus presentation (Nee, Wager, & Jonides, 2007; Swick, Ashley, & Turken, 2011) , although recent evidence suggests that the activations previously ascribed to conflict monitoring may be more closely associated with time on task (Grinband et al., 2011) or the setting of response thresholds (Chen, Scangos, & Stuphorn, 2010) .
As has been discussed elsewhere (Simmonds, Pekar, & Mostofsky, 2008) , the absence of preSMA activation in response to the presentation of a go stimulus is not a consistent finding across all studies of response inhibition and cognitive control. A significant subset of the neuroimaging literature examining 
